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The	Chennai	Urban	Population	 Study	 [CUPS]	 is	
an	ongoing	epidemiological	 study	 conducted	 in	 two	
residential	colonies	representing	the	middle	and	lower	
income	groups	in	Chennai	[the	largest	city	in	southern	









using	 standard	methods.5	 The	 fasting	 sample	was	
obtained,	after	ensuring	8	hours	of	overnight	fast,	for	
















Follow-up data on incidence of diabetes
Follow-up	examination	was	performed	after	a	mean	







Of	 the	 513	 respondents,	 37	 had	 been	diagnosed	
to	 have	diabetes	 by	 a	 physician	 and	were	 on	drug	
treatment	 for	 the	 same.	These	 37	 subjects	 provided	
fasting	and	post	prandial	plasma	glucose	samples.	Of	





Diabetes:	 Diabetes	was	 diagnosed	 if	 the	 fasting	
plasma	glucose	was	≥	126	mg/dl	(≥	7	mmol/l)	or	2	hour	
post	glucose	was	≥	200	mg/dl	(≥	11.1	mmol/l).9 






Indian Diabetes Risk Score: The	 Indian	Diabetes	
Risk	 Score	 (IDRS)	 described	 by	Mohan	 et al11	was	






was	done	using	 the	 SPSS	PC	Windows	version	 10.0	
(Chicago,	 IL).	Students	“t”	 test	was	used	 to	compare	
means	between	groups.	Chi	 square	 test	was	used	 to	
compare	 proportions.	 Triglyceride	 values	were	 log	
transformed	to	obtain	normal	distribution.	Regression	
analysis	was	used	 to	 assess	 factors	 associated	with	
development	of	diabetes.	Cox	regression	analysis	was	
used	to	determine	the	effect	of	various	risk	factors	on	
diabetes.	 Survival	 curves	were	plotted	 by	 life	 table	
analysis	and	those	of	subjects	with	and	without	IGT	at	
baseline	and	subjects	with	different	IDRS	scores	were	





(n=564)	 and	 those	 lost	 to	 follow-up	 (n=497).	Current	
residents	vs.	 lost	 to	 follow-up:	 age:	 41±13	vs.	 40±15	
years,	p=0.451;	 body	mass	 index	 (BMI):	 22.4±4.2	vs.	
22.2±4.6	kg/m2,	p=0.343;	waist	circumference:	76.0±12.6	
vs.	75.5±13.4	cm,	p=0.517	and	fasting	plasma	glucose:	








characteristics	 except	 for	 age.	Responders	 vs.	 non-
responders;	age:	40±13	vs.	46±17	years,	p=0.002;	BMI:	














developed	diabetes	 and	 48	 (10.1%)	developed	pre-




Of	 the	 37	pre-diabetic	 individuals	 at	 baseline,	 15	




subjects	 at	 baseline	who	developed	diabetes	 [40.5%]	
was	significantly	higher	compared	to	the	NGT	subjects	
[13.4%]	at	baseline	[p<0.0001]	[Fig.	1].
Table	 1	 compares	 the	 characteristics	 of	 the	NGT	
subjects	at	baseline	who	converted	to	diabetes	and	pre-
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diabetes	at	follow-up	compared	to	those	who	maintained	













Table	2	 shows	 the	 clinical	 and	biochemical	 factors	


















age	 and	gender	 into	 the	model	did	not	 significantly	




















the	 incidence	of	diabetes	and	prediabetes	 in	 Indians.	
This	is	significant,	given	that	India	is	the	epicentre	of	
Fig.1 : Flow chart showing the baseline and follow-up status of the study 
cohort
table 1 : Baseline characteristics of the nGt subjects based on their glycemic status at follow-up
	 Remained	as	NGT	 Converters	to	 Converters	to	 
	 (NGT	to	NGT)	 Pre-diabetes		 Diabetes	  
	 [n	=	364]	 (NGT	to	IFG	or	IGT)	 (NGT	to	DM)
	 	 [n	=	48]	 	[n	=	64]
Age	(yrs)	 38	±	12	 45	±	13	*		 43	±	14	*
BMI	(kg/m2)	 21.8	±	4.1	 23.5	±	3.4	*	 24.4	±	4.4	*
Waist	circumference	(cm)	 74.2	±	11.9	 78.7	±	13.7	*	 82.2	±	11.8	*
Waist-to-hip	ratio	 0.83	±	0.08	 0.85	±	0.08	 0.89	±	0.11	*#
Systolic	BP	(mm	Hg)	 118	±	16	 122	±	15		 127	±	19	*
Diastolic	BP	(mm	Hg)	 77	±	9	 79	±	8		 81	±	11	*	
Fasting	plasma	glucose	(mg/dl)	 75	±	13	 81 ±	14	* 81	±	18	*
Serum	cholesterol	(mg/dl)	 167	±	41	 179	±	38		 169	±	56	
Serum	triglycerides	(mg/dl)	 110	±	69	 121	±	62	 115	±	60	
HDL	cholesterol	(mg/dl)	 39	±	11	 41	±	11	 36	±	16
Family	history	of	diabetes	n(%)	 59	(16.2)	 13	(27.1)	 18	(28.1)	*
Mean	Indian	diabetes	 35.7	±	15.7	 44.2	±	13.7	*	 45.1	±	15.0	*	 
	 risk	score	(IDRS)	
Subjects	with	IDRS	score	≥	60	n(%)	 38	(10.4)	 7	(14.6)	 15	(23.8)	*
*	p<0.05	compared	to	subjects	who	remained	as	NGT	and	#	p<0.05	compared	to	converters	to	IGT




incidence	 of	pre-diabetes	was	 13.1	per	 1,000	person	


















Nauruans	 (Micronesia),	 urban	 Samoans	 and	finally	
Asian	 Indians	 in	Mauritius.14	 In	 the	 present	 study,	
the	 incidence	 rate	 among	NGT	 at	 baseline	 subjects	
was	17.5	per	1000	person-years.	Both	this	and	Dowse	







one-third	 remained	 as	 IGT	 and	 one-third	 reverted	
back	 to	normal.20	 In	 another	 clinic	 based	 study,21	 54	
individuals	with	IGT	were	followed		for	a	median	of	7.0	
years,	14	(25.9%)	developed	diabetes	and	16.2%	reverted	
to	 normal.	 In	 the	 present	 study,	 40.5%	 developed	
Fig. 2 : Incidence of diabetes in relation to Indian Diabetes Risk Score 
(IDRS)
table 2 : Proportion and relative risk for diabetes based on various parameters 
Details		 Proportion	of	 RR	[95%	CI]		 RR	[95%	CI],	p	values
	 	diabetes		 [Unadjusted],	p	values	 [Adjusted	for	age	and	gender]
Obesity
No	 12.0%	 1.0	 1.0
Yes	 24.5%**	 2.1	[1.35	–	3.29],	0.001	 1.93	[1.29	–	3.04],	0.001
Abdominal obesity 
No	 10.7%	 1.0	 1.0
Yes	 28.1%*	 2.23	[1.49	–	3.34],	<	0.001		 2.0	[1.33	–	3.0],	0.001	
Family history of diabetes
None	 13.6%	 1.0
Either	parent	 20.7%	 1.26	[0.78	–	2.03],	0.355	 1.01.38	[0.84	–	2.24],	0.200
Both	parents	 35.7%	##	 1.30	[0.47	–	3.56],	0.615	 1.51	[0.55	–	4.18],	0.428
Physical activity
Heavy	 17.3%	 1.0	 1.0
Moderate	 12.3%	 0.86	[0.50	–	1.50],	0.602	 0.85	[0.49	–	1.48],	0.563
Light	 16.5%	 1.03	[1.01	–	1.04],	0.922	 0.91	[0.55	–	1.52],	0.721
Hypertension
No	 12.6%	 1.0	 1.0
Yes	 29.4%*	 2.57	[1.60	–	4.14],	<	0.001	 2.42	[1.42	–	4.12],	0.001
Hypercholesterolemia
No	 14.8%	 1.0	 1.0
Yes	 17.5%	 1.12	[0.67	–	1.86],	0.662	 0.96	[0.57	–	1.62],	0.887
Hypertriglyceridemia
No	 14.4%	 1.0	 1.0
Yes	 19.4%*	 1.36	[0.82	–	2.26],	0.231	 1.34	[0.80	–	2.24],	0.267
IDRS* Score
<30	 5.6%	 1.0	 1.0
30-50	 16.9%	 3.65	[1.76	–	7.60],	0.001	 3.02	[1.34	–	6.82],	0.008
≥	60	 27.8%#	 5.14	[2.26	–	11.68],	<	0.001	 4.10	[1.64	-	10.22],	0.002
*	p	<	0.001,	**	p	=	0.001	compared	to	their	counterparts.	##	p	for	trend	<	0.001,	#	p	for	trend	=	0.011.	*	Indian	Diabetes	Risk	Score11





Determining	 the	 conversion	 rates	 to	diabetes	 in	 a	
population	is	important	as	it	reveals	the	future	burden	
of	diabetes.	According	 to	 the	 International	Diabetes	
Federation	report,	presently	India	has	35.9	million	IGT	










with	 incident	diabetes.	 In	 this	 study,	 age,	waist	 (that	











diabetes	 risk	 scores	 for	opportunistic	 screening.	The	
Indian	Diabetes	Risk	Score	(IDRS)	was	derived	by	us	
as	 a	 simple	 tool	 for	detecting	undiagnosed	diabetes	
with	 sensitivity	of	 72.5%	and	a	 specificity	of	 60.1%.11 
In	 this	 study,	 IDRS	 showed	 the	 strongest	 association	
with	diabetes.	The	 risk	 contributed	by	 IDRS	≥	 60	 at	
baseline	was	 3	 times	higher	 than	 that	 from	 low-risk	












those	 retained	 in	 the	 study.	Hence,	we	presume	 that	
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